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Preparation and Characterization of PDA@Cu(N;), Core-shell Primary Explosive
YE Jin, YANG Na, CHENG Yan-fei, WANG Yu, MA Hai-xia, GUO Zhao-qi
(School of Chemical Engineering, Northwest University, Xi’an, 710069)

Abstract: In order to desensitize the mechanical sensitivity of copper azide and develop its application to pyrotechnics, the
copper azide was synthesized in water firstly, then poly-dopamine (PDA) was coated on surface of copper azide in situ yielding
PDA@Cu(Ns3)2 core-shell explosive. The structure of PDA@Cu(N3): was determined by powder X-ray diffraction (XRD) and
FT-IR. While the morphology and particle sizes were characterized by using scanning electron microscopy (SEM). The thermal
decomposition behaviors of PDA@Cu(N3), with different content of PDA were studied by DSC technics. The results show that
the X-ray diffraction peak intensities of PDA@Cu(N3) change with increasing PDA content. The FT-IR absorption intensities of
azide group decrease with increasing PDA content. Cu(N3), synthesized in pure water has flaky morphology with diameter of
hundreds nanometers. Meanwhile, small particles with diameter of tens nano meters appear in 4 samples and all particles have
sharp edges. The thermal decomposition temperatures of PDA@Cu(N3): rise with increasing PDA content.
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Fig.1 XRD patterns of PDA@Cu(N3); with different DA
content
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Fig.2 FT-IR spectra of PDA@Cu(Ns): with different DA
content
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Fig.3 SEM pictures of PDA@Cu(N3): with different DA
content (magnified 3 x 10* times)
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10

DA 25 5 15
C 14.90 19.51 25.19 38.79
N 10.41 17.33 19.58 13.25
o 31.00 25.90 27.65 27.65
Cu 37.69 37.26 27.57 21.67
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Fig.4 XPS spectrum of 2.5% PDA@Cu(Ns):
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content
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